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Objective: Although women in the military are exposed to combat and its aftermath, little is known
about whether combat as well as pre-deployment risk/protective factors differentially predict post-
deployment PTSD symptoms among women compared to men. The current study assesses the inﬂu-
ence of combat-related stressors and pre-deployment risk/protective factors on women’s risk of devel-
oping PTSD symptoms following deployment relative to men’s risk.
Method: Participants were 801 US National Guard Soldiers (712 men, 89 women) deployed to Iraq or
Afghanistan who completed measures of potential risk/protective factors and PTSD symptoms one
month before deployment (Time 1) and measures of deployment-related stressors and PTSD symptoms
about 2e3 months after returning from deployment (Time 2).
Results: Men reported greater exposure to combat situations than women, while women reported
greater sexual stressors during deployment than men. Exposure to the aftermath of combat (e.g., wit-
nessing injured/dying people) did not differ by gender. At Time 2, women reported more severe PTSD
symptoms and higher rates of probable PTSD than did men. Gender remained a predictor of higher PTSD
symptoms after accounting for pre-deployment symptoms, prior interpersonal victimization, and com-
bat related stressors. Gender moderated the association between several risk factors (combat-related
stressors, prior interpersonal victimization, lack of unit support and pre-deployment concerns about life/
family disruptions) and post-deployment PTSD symptoms.
Conclusions: Elevated PTSD symptoms among female servicememberswere not explained simply bygender
differences in pre-deployment or deployment-related risk factors. Combat related stressors, prior interper-
sonal victimization, and pre-deployment concerns about life and family disruptions duringdeploymentwere
differentially associated with greater post-deployment PTSD symptoms for women than men.
 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.re System (B68-2), One Vet-
12) 725 2000x3965; fax: þ1
usny).
r Ltd. Open access under CC BY-NC-NThe extent of female service members’ participation in Opera-
tion Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF)
has been unprecedented relative to past conﬂicts, with women
accounting for over 11% of all deployed US troops (Department of
Defense, 2009). Although the Department of Defense only
recently lifted the ban on women serving combat roles in the US
military, blurred distinctions between combat and combat-support
duties in OEF/OIF have increased women’s likelihood of being
exposed to combat and their risk of developing post-deploymentD license.
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notable gap in existing research on combat exposure and post-
traumatic stress disorder (PTSD) (Hoge et al., 2004; Schlenger
et al, 2007; Street et al., 2009) e namely, a near-exclusive focus
on men despite evidence women may be at greater risk for PTSD
than men (Tolin and Foa, 2006). Epidemiologic studies consistently
show higher rates of PTSD among civilian women than men
(Kessler et al., 2005; Tolin and Foa, 2006), and evidence emerging
from large studies of military personnel deployed to OEF/OIF has
largely paralleled civilian ﬁndings (Schell and Marshall, 2008;
Smith et al., 2008a; Woodhead et al., 2012).
Several explanations have been put forth to account for
observed gender differences in rates of post-deployment PTSD in
US military populations. First, women and men may differ in their
vulnerability to combat-related stressors (Street et al., 2009).
Consistent with the civilian literature indicating women are at
greater risk for PTSD than men following a variety of traumatic
events (Tolin and Foa, 2006), this explanation suggests a modera-
tion or interaction effect by which the impact of combat-related
stressors on post-deployment PTSD varies by gender. A second
potential explanation is that women and men may differ on risk/
protective factors (e.g., unit support, military sexual trauma) pre-
sent prior to or during deployment that may account for apparent
gender disparities in rates of post-deployment PTSD (Hoge et al.,
2007). According to this explanation, when other risk/protective
factors are accounted for, gender differences in post-deployment
PTSD symptoms should disappear. Finally, gender may moderate
the effect of pre-existing risk/protective factors on the develop-
ment of post-deployment PTSD symptoms. For example, the asso-
ciation between risk/protective factors (e.g., prior interpersonal
victimization, unit support) and post-deployment PTSD symptoms
may vary for women and men (Street et al., 2009).
Few studies have compared the deployment experiences of
women and men, but women have generally reported slightly less
combat exposure than men deployed to Iraq and Afghanistan
(Street et al., 2009; Vogt et al., 2011b; Woodhead et al., 2012).
Unfortunately, women are more likely than men to experience a
range of sexual stressors during deployment (Maguen et al., 2012b;
Street et al., 2013). Findings from the Millenium Cohort Study show
women who deployed to OEF/OIF and were exposed to combat
were signiﬁcantly more likely to report sexual stressors compared
to women who did not deploy (Leardmann et al., 2013). Among
OEF/OIF veterans seeking VA care, 31% of women with PTSD
compared to 1% of men with PTSD screened positive for military
sexual trauma (Maguen et al., 2012a). These ﬁndings underscore
the importance of examining exposure to deployment sexual
stressors when considering the impact of combat-related stressors
on women and men (Street et al., 2013).
Studies of service members deployed in support of OEF/OIF have
recently examined whether combat and other deployment stressors
affect women and men differently. Luxton and colleagues found
combat exposurewasmore stronglyassociatedwithpost-deployment
PTSD symptoms for women compared to men (Luxton et al., 2010).
However, after controlling for reports of prior life stressors and sexual
harassment during deployment, Vogt and colleagues found no gender
differences in the association between several types of deployment
stressors (including combat exposure) and PTSD (Vogt et al., 2011b). In
a retrospective study of UKArmed Forces personnel, combat exposure
was similarlyassociatedwithPTSD formenandwomenafteradjusting
for several potential confounders (e.g., age, rank, service type)
(Woodhead et al., 2012). Adjusting for potential confounders, Street
et al. (2013) reported the associations between combat exposure and
sexual stressors with probable PTSD were similar across genders.
However, these ﬁndings are based on cross-sectional data, and pro-
spective studies that adjust for relevant baseline factors may helpelucidate whether exposure is differentially associated with post-
deployment PTSD symptoms for women and men. One prospective
study of active duty soldiers deployed to OEF/OIF found the impact of
several deployment stressors experiences on PTSD symptoms was
similar across gender; only injury experiences were more strongly
associated with PTSD symptoms for women thanmen (Maguen et al.,
2012b). It remains unknown whether risk/protective factors present
prior to deployment may confer differences in women and men’s
vulnerability to PTSD following deployment.
A number of risks/protective factors that differ by gender may
explain gender disparities in PTSD rates following combat deploy-
ment (Brewin et al., 2000; Carter-Visscher et al, 2010; Ozer et al.,
2003). For example, female service members and veterans aremore
likely than their male peers to report a history of sexual trauma
(Katz et al., 2012; Zinzow et al., 2007). While prior sexual assault
has been shown to increase risk for PTSD symptoms among both
women and men deployed to OEF/OIF (Smith et al., 2008b), other
research suggests the impact of pre-combat trauma on risk of
developing PTSD following combat exposure may be greater for
women than men (Engel et al., 1993).
Factors speciﬁc to service members’ military experiences might
also explain apparent gender differences in post-deployment PTSD.
For example,women report lowerperceived unit support or cohesion
both prior to and during deployment than their male peers (Carter-
Visscher et al, 2010; Vogt et al., 2005). Unit cohesion has been asso-
ciated with lower odds of developing PTSD (Iversen et al., 2008) and
has been shown to attenuate the association between prior stressors
and PTSD (Brailey et al., 2007).Women also report lower perceptions
of preparedness for deployment than men (Carter-Visscher et al,
2010), which has been shown to predict new onset of PTSD symp-
toms (Polusny et al., 2011). Concerns about the impact of deployment
on family and civilian life may also play an important role in under-
standinggenderdifferences in risk forpost-deploymentPTSD.Service
members’ concerns about family relationship disruptions during
deployment to Gulf War I were more strongly associated with post-
deployment mental health for women than men (Vogt et al., 2005).
The present prospective, longitudinal study builds on this
literature and examines the extent to which deployment-related
stressors and pre-deployment risk/protective factors differentially
predict post-deployment PTSD symptoms for women compared to
men in a sample of US National Guard soldiers deployed to OEF/OIF.
Based on previous research suggesting combat exposure may have
a similar impact on men and women, we hypothesized there would
be no gender differences in the association between deployment-
related stressors and post-deployment PTSD symptoms. We
posited pre-deployment risk/protective factors would play an
important role in explaining gender differences in post-
deployment PTSD symptoms. We planned to examine whether
the association between gender and post-deployment PTSD
symptoms would remain after accounting for gender differences in
other risk/protective factors. Finally, based on cross-sectional
research documenting gender differences in the association be-
tween some risk/protective factors and post-deployment PTSD
symptoms, we hypothesized that associations between pre-
deployment risk/protective factors (prior interpersonal victimiza-
tion, unit support, preparedness for deployment, concerns about
life/family disruptions during deployment) and post-deployment
PTSD symptoms would be stronger for women compared to men.
1. Materials and methods
1.1. Design and procedures
Data were examined from a larger prospective, longitudinal
investigation of post-deployment mental health in National Guard
Table 1
Gender differences in baseline demographic characteristics.
Demographic characteristic Men (n ¼ 1022) Women (n ¼ 121)
Age, mean (SD), years 31 (9.1) 27.2 (8.1)
Education, mean (SD), years 14 (1.9) 14.2 (1.9)
Race/ethnicity
White, non-Hispanic 960 (94.0) 112 (94.1)
Non-white 61 (6.0) 7 (5.9)
Rank
Enlisted 875 (85.7) 110 (90.9)
Ofﬁcer 146 (14.3) 11 (9.1)
Marital status
Married 586 (57.6) 39 (32.2)
Not Married 431 (42.4) 82 (67.8)
Prior deployment to OEF/OIF 280 (27.4) 13 (10.7)
Data are number (%). Numbers might not add up to totals because of missing data.
Percentages reported are proportion of individuals endorsing each demographic
characteristic adjusted to take account of sample and missing data.
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and Afghanistan. Data were collected in two waves as described in
(Polusny et al., 2011) and summarized brieﬂy here. About one
month prior to deployment (Time 1), 1143 National Guard soldiers
from two Brigade Combat Teams (1022 men and 121 women)
completed paper-and-pencil questionnaires assessing psychosocial
risk/protective factors and baseline psychiatric symptoms. Soldiers
were surveyed again by mail about 2e3 months following return
from deployment (Time 2), with 70% (712 men and 89 women) of
Soldiers participating at Time 2. Post-deployment questionnaires
assessed Soldiers’ exposure to a range of stressors during deploy-
ment as well as current psychosocial functioning.
The study protocol was approved by the institutional review
boards of the US Army, the University of Minnesota, and the
Department of Veterans Affairs as well as the relevant Army Na-
tional Guard command. All participants were volunteers and pro-
vided either written informed consent or indicated their consent by
returning a completed survey.
1.2. Participants
Demographic characteristics for the baseline sample are shown
in Table 1. Men were older (p < .0001), more likely to be married
(p < .0001), and more likely to report having been previously
deployed to OEF/OIF (p < .001) thanwomen. Most (86% of men and
91% of women) were enlisted rank and Caucasian (94% of men and
women). Among men, 47% had a combat military occupational
specialty (MOS) while 30% had a combat support MOS. Among
women, none had a combat MOS (due to women formerly being
barred from direct combat roles) and 53% had an MOS classiﬁed as
combat support. Those who completed the Time 2 survey (re-
sponders) were compared with those who did not (non-re-
sponders) on relevant Time 1 variables. Non-responders at Time 2
were younger than responders (M ¼ 28.25, SD ¼ 8.3 vs. M ¼ 31.6,
SD ¼ 9.2; p < .0001), more likely to be unmarried (52% vs. 42%;
p< .001), and reported fewer years of education (M¼ 13.6, SD¼ 1.7
vs. 14.2, SD ¼ 2.0; p < .0001). However, importantly, there were no
differences between responders and non-responders in terms of
gender, rank, and baseline PTSD symptoms. Non-responders at
Time 2 showed small but signiﬁcant differences on some pre-
deployment measures of risk/protective factors, including greater
perceived preparedness (M ¼ 36.3, SD ¼ 7.8 vs. 35.2, SD ¼ 7.7;
p < .05) and unit support (M ¼ 44.5, SD ¼ 10.2 vs. 42.5, SD ¼ 10.4;
p < .004) and lower concerns about life and family disruptions
(M ¼ 26.4, SD ¼ 7.6 vs. 27.7, SD ¼ 7.8; p < .01).
1.3. Time 1 assessment
At Time 1, PTSD symptomswere assessed using the 17-item self-
report PTSD Checklist-Civilian version (PCL-C; (Weathers et al.,
1993). Higher scores indicate more severe symptoms. Selected
scales from the Deployment Risk and Resilience Inventory (DRRI;
(King et al., 2006; Vogt et al., 2008) were used to comprehensively
measure risk and protective factors. Prior interpersonal victimiza-
tion history was determined based on soldiers’ responses (0 ¼ no,
1¼ yes) to 4 items from the DRRI Prior Stressors scale that assessed
sexual and physical assault experiences during childhood and
adulthood. The Deployment Social Support scale (sum of 12 items
rate on a 5-point scale) measured soldiers’ perceptions of military
cohesion and unit support prior to deployment. The Preparedness
scale (sum of 10 items rated on a 5-point scale) measured soldiers’
perceptions of the extent to which prior to deployment they had
mastered technical military skills needed for combat operations
and had adequate knowledge of what to expect during deployment.
A modiﬁed Concerns about Life and Family Disruptions scale (sumof 14 items rated on a 4-point scale) assessed soldiers’ pre-
deployment worries about how the upcoming deployment might
lead to losses and disruptions in their family and civilian career.
1.4. Time 2 assessment
PTSD symptoms were assessed at Time 2 using the PCL-Military
version (PCL-M; (Weathers et al., 1993). Participants were classiﬁed
as having probable post-deployment PTSD at Time 2 if they met
DSM-IV symptom criteria on the PCL-M deﬁned as endorsing at
least one intrusion symptom, three avoidance symptoms, and two
hyperarousal symptoms at moderate or greater levels and obtain-
ing a total score of at least 50 (Arbisi et al., 2012; Terhakopian et al.,
2008). We also assessed soldiers’ exposure to a range of
deployment-related stressors using three DRRI scales (King et al.,
2006; Vogt et al., 2008). A modiﬁed version of the Combat Expe-
riences scale quantiﬁed soldiers’ exposure to stereotypical combat
experiences such as ﬁring a weapon and receiving hostile ﬁre (sum
of 15 items rated on a 5-point scale). The Aftermath of Battle scale
assessed soldiers’ exposure to the consequences of combat
including caring for injured and dying people and handling human
remains (sum of 15 items rated dichotomously). Finally, the Sexual
Harassment scale (sum of 7 items rated on a 4-point scale) assessed
soldiers’ exposure to unwanted sexual contact or verbal conduct of
a sexual nature from other military personnel during their recent
deployment. Higher scores indicate greater levels of exposure to
each deployment-related risk factor.
1.5. Statistical analyses
All analyses were conducted using SPSS Version 17. We used the
independent t test for age and chi-square for all other variables to
compare demographic and military service characteristics of men
and women in the sample. Next, we compared the prevalence of
probable PTSD among men and women. We also compared post-
deployment PTSD symptoms, deployment-related stressors, and
pre-deployment risk/protective factors among women and men
using independent t tests and chi-square as appropriate. Analyses
then followed several steps. First, we conducted an analysis of
covariance (ANCOVA) to examine whether gender remained a sig-
niﬁcant predictor of post-deployment PTSD symptoms after con-
trolling for other demographic variables, baseline symptoms,
deployment-related stressors, and pre-deployment risk/protective
factors. Second, we evaluated whether the effect of exposure to
deployment-related stressors on post-deployment PTSD symptoms
varied by gender using a series of multiple regression analyses.
Following the recommendation of (Cohen et al., 2003), we centered
Table 2
Gender differences in post-deployment PTSD symptoms, combat-related stressors, and pre-deployment risk and protective factors.
Study variables Scale range Men (n ¼ 1022) Women (n ¼ 121) t Effect size Cohen’s d
Mean (SD) Mean (SD)
Post-deployment PTSD symptoms 17e85 32.5 (13.4) 38.1 (16.1) 3.14** .353
Deployment-related stressors
Combat exposure 0e60 10.6 (7.8) 6.8 (5.5) 4.51*** .507
Exposure to aftermath of battle 0e15 6.2 (4.3) 5.5 (4.3) 1.43 .161
Deployment sexual stressors 7e28 7.45 (1.3) 9.01 (3.0) 9.01*** 1.014
Pre-deployment risk/protective factors
PTSD symptoms 17e85 25.1 (10.1) 26.1 (9.2) 1.05 .118
Prior interpersonal victimization 0e4 .8 (.8) 1.0 (1.1) 3.18*** .358
Unit support 12e60 43.4 (10.4) 40.8 (10.5) 2.62** .295
Preparedness 10e50 35.7 (7.8) 34.3 (7.2) 1.94* .218
Concerns about life/family disruptions 14e56 27.4 (7.8) 26.4 (7.1) 1.40 .158
*p < .05, **p < .01, ***p < .001.
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gender and each predictor. Because women and men differed on
several demographic and military characteristics (age, marital sta-
tus, and prior deployment status), we controlled for these poten-
tially confounding variables by entering them as covariates on step
1 of each model. To isolate any unique associations between each
deployment-related stressor and post-deployment PTSD symp-
toms, we controlled for baseline symptoms and prior interpersonal
victimization by entering these variables as covariates on step 1.We
then entered gender and the set of deployment-related stressor
variables to step 1. To evaluate gender as a moderator, each
deployment-related stressor  gender interaction term was added
to separate models on step 2. Finally, we evaluated gender differ-
ences in associations between pre-deployment risk/protective
variables and post-deployment PTSD symptoms using a series of
multiple regression analyses adjusted for age, marital status, prior
OEF/OIF deployment status, baseline symptoms, and deployment-
related stressors. At the ﬁrst step of each regression, we entered
gender and the hypothesized pre-deployment predictor variable
along with the set of covariates. At the second step of each
regression, the pre-deployment predictor  gender interaction
term was entered to evaluate the degree to which the association
between the risk/protective factor and post-deployment PTSD
symptoms varied by gender. Interactions were plotted to compare
the association between each predictor and outcome for women
and men to elucidate the magnitude and direction of the gender
differences. Statistical signiﬁcancewas set at p< .05. We used effect
sizes (Phi for chi-square tests and Cohen’s d for means) to examine
clinical signiﬁcance, using Cohen’s guidelines for interpreting small
(.10e.30), medium (.4e.70), and large (>.80) effect sizes (Cohen,
1988).
2. Results
2.1. Gender differences in post-deployment PTSD symptoms,
deployment-related stressors, and pre-deployment risk and
protective factors
The rate of screening positive for probable post-deployment
PTSD was nearly two times higher among women than men
(22.5% versus 12.2%, p < .01; Phi ¼ .10). Women also reported
severer post-deployment PTSD symptoms than men (Table 2).
Similar levels of PTSD symptomswere reported bywomen andmen
prior to deployment, and there were no gender differences on
soldiers’ pre-deployment concerns about how deployment might
disrupt the soldier’s life and family. Women reported greater
exposure to interpersonal victimization prior to deployment,
poorer perceptions of unit support, poorer perceptions of militarypreparedness, and greater exposure to sexual stressors during
deployment. Men reported greater exposure to combat experi-
ences, but exposure to the aftermath of battle did not differ by
gender. Notably, most men (86.3%) and women (75.3%) reported
participation in combat missions and patrols (see Table 3). While
menweremore likely to experience traditional combat experiences
such as engage in ﬁre ﬁghts with enemy, women and men were
equally likely to have witnessed severely wounded and to have
taken care of injured or dying people.
To determine if observed gender differences in post-deployment
PTSD severity could be attributed to differences between women
and men on known risk/protective factors, we conducted an
ANCOVA controlling for demographic variables (age, marital status,
prior OEF/OIF deployment status, brigade cohort), baseline symp-
toms, pre-deployment risk factors (prior interpersonal victimiza-
tion, unit support, preparedness, and life/family concerns) and
deployment-related stressors (exposure to combat, aftermath of
battle, and sexual stressors during deployment). Gender remained
a signiﬁcant main effect for post-deployment PTSD symptoms, F
(13, 755)¼ 18.22, p< .0001, even after controlling for all covariates.
Results also showed signiﬁcant main effects for baseline symptoms
(p ¼ .0001), prior interpersonal victimization (p ¼ .027), pre-
deployment concerns about life/family disruptions (p ¼ .004),
combat exposure (p ¼ .0001), exposure to the aftermath of battle
(p < .0001), and deployment sexual stressors (p ¼ .018).
2.2. Gender differences in associations between combat-related
stressors and post-deployment PTSD symptoms
To examinewhether combat-related stressors weremore potent
predictors of post-deployment PTSD symptoms for women
compared tomen, we conducted three separate regression analyses
to look for differential associations between deployment-related
stressor variables and post-deployment PTSD symptoms based on
gender. As shown in Table 4, after adjusting for covariates,
combat  gender (p ¼ .065) and aftermath of battle  gender
(p ¼ .06) interactions approached signiﬁcance. Fig. 1 illustrates the
nature of the association between these stressors and post-
deployment PTSD symptoms plotted separately for women and
men. As combat exposure increases, post-deployment PTSD
symptoms increase for both women andmen; however, the slope is
steeper for women (See Fig. 1a: women: B ¼ .477, p < .0001; men:
B ¼ .221, p ¼ .0001). As exposure to the aftermath of battle in-
creases, post-deployment PTSD symptoms increase for both
women and men; however, the slope is steeper for women (See
Fig. 1b: women: B ¼ .373, p < .0001; men: B ¼ .201, p ¼ .04). There
was no statistically signiﬁcant gender interaction with exposure to
sexual stressors during deployment.
Table 3
Gender differences in combat-related deployment stressors.
Deployment experience Men Women Chi-square Effect size
(N ¼ 712) (N ¼ 89) (df ¼ 1) (Phi)
Combat exposure, no. (%)
Went on combat patrols or missions 610 (86.3) 67 (75.3) 7.52** .10
Encountered land or water mines and/or booby traps 386 (54.4) 21 (23.6) 30.11*** .19
Received hostile incoming ﬁre from small arms, artillery, rockets, mortars, bombs 659 (92.8) 75 (85.2) 6.11* .09
Received “friendly” incoming ﬁre from small arms, artillery, rockets, mortars, bombs 99 (13.9) 14 (15.7) .208 .016
Vehicle (truck, tank, APC, helicopter, plane, or boat) was under ﬁre 370 (52.1) 28 (31.5) 13.49*** .13
Attacked by terrorists or civilians 415 (58.9) 26 (29.2) 28.30*** .19
Took part of a land or naval artillery unit that ﬁred on the enemy 135 (19.0) 10 (11.2) 3.24 .06
Took part of an assault on entrenched or fortiﬁed positions 113 (15.9) 3 (3.4) 9.86** .11
Took part on an invasion that involved naval and/or land forces 83 (11.8) 4 (4.5) 4.29* .07
Unit engaged in battle in which it suffered casualties 401 (57.0) 32 (36.4) 13.50*** .13
Personally witnessed someone from unit or ally unit being seriously wounded/killed 268 (37.9) 24 (27.0) 4.07* .07
Personally witnessed soldiers from enemy troops seriously wounded/killed 270 (38.2) 20 (22.5) 8.49** .10
Wounded or injured in combat 68 (9.6) 4 (4.5) 2.52 .06
Fired weapon at the enemy 221 (31.3) 7 (7.9) 21.29*** .16
Killed or believed to have killed enemy in combat 153 (21.8) 2 (2.2) 19.12*** .16
Exposure to Aftermath of Battle
Observed homes or villages that had been destroyed 424 (60.0) 42 (47.2) 5.32* .08
Saw refugees who lost their homes and belongings as a result of battle 251 (35.6) 30 (33.7) .12 .01
Saw people begging for food 567 (80.1) 70 (78.7) .10 .01
Took prisoners of war 211 (30.0) 11 (12.4) 12.21*** .12
Interacted with enemy soldiers who were taken as prisoners of war 234 (33.1) 26 (29.5) .45 .02
Exposed to sight, sound, smell of animals wounded/killed from war-related causes 305 (43.0) 29 (32.6) 3.54 .07
Took care of injured or dying people 246 (34.8) 39 (43.8) 2.77 .06
Involved in removing dead bodies after battle 129 (18.2) 4 (4.5) 10.71*** .12
Exposed to the sight, sound, smell of dying men and women 282 (40.0) 30 (33.7) 1.312 .04
Saw enemy soldiers severely wounded/disﬁgured in combat 279 (39.5) 38 (42.7) .333 .02
Saw civilians after they had been severely wounded or disﬁgured 345 (48.9) 41 (46.6) .16 .01
Saw bodies of dead civilians 283 (40.2) 30 (34.1) 1.22 .04
Saw Americans or allies after they had been severely wounded or disﬁgured 347 (49.1) 48 (54.5) .935 .03
Saw the bodies of dead Americans or allies 224 (31.7) 27 (30.3) .066 .01
Saw the bodies of dead enemy soldiers 254 (36.1) 23 (25.8) 3.64 .07
*p < .05, **p < .01, ***p < .001.
Table 4
Summary of multiple regression analyses predicting post-deployment PTSD symp-
toms from combat-related stressorsa.
Variable B CI B SE B
Combat exposureb
Step 1
Combat exposure .238*** .162, .313 .039
Gender .395*** .205, .585 .097
Step 2
Combat exposure  gender .225y .014, .463 .122
Exposure to aftermath of battlec
Step 1
Aftermath of battle .227*** .152, .302 .038
Gender .395*** .205, .585 .097
Step 2
Aftermath of battle  gender .172y .007, .351 .091
Exposure to deployment sexual stressorsd
Step 1
Deployment sexual stressors .084** .024, .144 .030
Gender .395*** .205, .585 .097
Step 2
Deployment sexual stressors  gender .016 .102, .134 .060
Main effects in Step 2 for each regression model are excluded from the table.
Reference group is male ¼ 0.
yp < .10, *p < .05, **p < .01, ***p < .001.
cModel also adjusted for exposure to combat and deployment sexual stressors.
dModel also adjusted for exposure to combat and aftermath of battle.
a All models are adjusted for age, marital status, prior interpersonal victimization,
prior OEF/OIF deployment status, and Time 1 PTSD symptoms.
b Model also adjusted for exposure to aftermath of battle and deployment sexual
stressors.
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Fig. 1. a. Association between combat exposure and post-deployment PTSD symptoms
for men and women. b. Association between exposure to the aftermath of battle and
post-deployment PTSD symptoms for men and women.
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Fig. 2. Association between prior interpersonal victimization and post-deployment
PTSD symptoms for men and women.
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risk/protective factors and post-deployment PTSD symptoms
In a series of multiple regression analyses, we examined
whether the association between each pre-deployment risk/pro-
tective factor and post-deployment PTSD symptoms varied by
gender. As shown in Table 5, gender did not moderate the associ-
ation between preparedness and post-deployment PTSD symp-
toms. However, signiﬁcant interactions were found for prior
interpersonal victimization, unit support, and pre-deployment
concerns about life/family disruptions predicting post-
deployment PTSD symptoms. As shown in Fig. 2, prior interper-
sonal victimization was signiﬁcantly associated with post-
deployment PTSD symptoms for women (B ¼ .200, p ¼ .003), but
not for men (B ¼ .047, p ¼ .153). Fig. 3 shows pre-deployment
perceptions of (lack of) unit support was associated with post-
deployment PTSD symptoms for men (B ¼ .09, p ¼ .006), but
not for women (women: B¼ .09, p¼ .288). Finally, Fig. 4 shows pre-
deployment concerns about life/family disruptions were associated
with post-deployment PTSD symptoms for both women and men;
however, the slope is steeper for women (women: B ¼ .422,
p < .0001; men: B ¼ .089, p ¼ .007).3. Discussion
In this prospective, longitudinal study of US National Guard
soldiers exposed to combat while deployed to Iraq or Afghanistan,
we women suffered signiﬁcantly and clinically greater post-
deployment PTSD symptoms compared to men. Although there
were no gender differences with respect to PTSD symptoms prior to
deployment (Carter-Visscher et al, 2010), 22.5% of women
compared to 12.2% of men met screening criteria for probable PTSD
following deployment. This ﬁnding is consistent with the extensive
literature demonstrating higher rates of PTSD among women inTable 5
Summary of multiple regression analyses predicting post-deployment PTSD symp-
toms from pre-deployment risk/protective factorsa.
Variable B CI B SE B
Prior interpersonal victimization
Step 1
Prior interpersonal victimization .077** .018, .136 .030
Gender .395*** .205, .585 .097
Step 2
Prior interpersonal victimization  gender .153* .008, .297 .074
Unit support
Step 1
(Lack of) unit support -.068* .128, .009 .031
Gender .408*** .219, .598 .096
Step 2
(Lack of) unit support  gender .180* .003, .356 .090
Military preparedness
Step 1
Military preparedness -.078** .138, .019 .030
Gender .412*** .221, .602 .097
Step 2
Military preparedness  gender -.002 .177, .174 .089
Concerns about family/life disruptions
Step 1
Concerns about family/life disruption .121*** .058, .184 .032
Gender .432*** .243, .620 .096
Step 2
Concerns about family/life disruption  gender .333*** .153, .514 .092
Main effects in Step 2 for each regression model are excluded from the table.
Reference group is male ¼ 0.
*p < .05, **p < .01, ***p < .001.
a All models are adjusted for age, marital status, prior interpersonal victimization,
prior OEF/OIF deployment status, Time 1 PTSD symptoms, and exposure to
deployment stressors (combat, aftermath of battle, sexual stressors).civilian populations (Tolin and Foa, 2006) and growing literature
showing similar ﬁndings among military service personnel
deployed to Iraq and Afghanistan (Schell andMarshall, 2008; Smith
et al., 2008a; Woodhead et al., 2012).
Whereas men were exposed to greater direct combat experi-
ences, women reported greater exposure to sexual stressors during
deployment. There were no gender differences for exposure to the
aftermath of battle (e.g., caring for injured and dying people and
handling human remains), which may reﬂect the fact that over half
of the women were serving in combat support roles. Gender dif-
ferences in post-deployment PTSD symptoms observed in this
study remained signiﬁcant even after controlling for exposure to
deployment stressors as well as other known pre-deployment risk/
protective factors, suggesting disparities in post-deployment PTSD
may not simply be accounted for by gender differences in exposure
to combat-related stressors or other vulnerability factors. Contrary
to our hypothesis, we found preliminary support for differential
effects of combat-related stressors by gender on post-deployment
PTSD symptoms with interactions between gender and exposure
to combat and the aftermath of battle approaching signiﬁcance.
Given the changing role of women in today’s military and other
prospective data showing particular combat experiences, such as
being injured in war, may be more potent risk factors of PTSD for
women than men (Maguen et al., 2012b), our ﬁndings highlight the
importance of further investigating the interaction of gender and
combat in post-deployment PTSD.
Exposure to sexual stressors during deployment was associated
with increased risk of post-deployment PTSD. However, the inter-
action between gender and deployment sexual stressors was not
signiﬁcant, indicating women and men may have similar reactions
to sexual stressors experienced during deployment. The potential-1
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Fig. 3. Association between pre-deployment perceptions of (lack of) unit support and
post-deployment PTSD symptoms for men and women.
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Fig. 4. Association between pre-deployment concerns about life/family disruption and
post-deployment PTSD symptoms for men and women.
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deployment stressors is an important area for future research for
understanding the unique needs and experiences of male and fe-
male soldiers.
Overall, we found support for differential effects of pre-
deployment risk/protective factors by gender on soldiers’ risk of
developing PTSD following deployment. For women, prior inter-
personal victimization history was a particularly salient risk/pro-
tective factor predicting greater post-deployment PTSD symptoms,
a ﬁnding that is consistent with previous research showing pre-
military trauma may increase women’s risk of developing PTSD
following combat exposure (Engel et al., 1993). However, for men,
prior interpersonal victimization history did not confer additional
risk for post-deployment PTSD symptoms. Post-deployment PTSD
symptoms were signiﬁcantly associated with an interaction be-
tween gender and pre-deployment perceptions of unit support.
Interestingly, lack of unit support was signiﬁcantly associated with
post-deployment PTSD symptoms for men, but not for women.
Given women experience poorer unit support and report greater
sexual harassment during deployment, women may be less likely
to rely on their military unit as a source of support with women’s
primary source of support coming from resources outside their
military unit such as the family. Consistent with recent reports
underscoring the importance of the family context for deployed
women (Seelig et al., 2012; Skopp et al., 2011; Vogt et al., 2011a),
concerns about life/family disruptions prior to deployment were
more strongly associated with post-deployment PTSD symptoms
for women than men. This ﬁnding suggests deployment may be
particularly stressful for female military service members who
must manage their life and family responsibilities from afar,
potentially exposing them to the dual stress associated with both
warzone and family-related concerns. While the reasons for this
differential association between life/family disruptions and post-
deployment PTSD symptoms remain unclear, it is possible that
social gender role expectations for women may differ from their
male counterparts within the context of a military deployment.
Previous researchers have suggested risk of PTSD following
military duty in Iraq and Afghanistan “has more to do with the
intensity and frequency of combat experiences than gender” (Hoge
et al., 2007). The present ﬁndings show that combat experiences,
both soldiers’ exposure to traditional combat situations as well as
exposure to the aftermath of combat, are associated with increased
risk of post-deployment PTSD symptoms. However, the effect of
combat experiences appears stronger for women than men, sug-
gesting gender may play a more important role than previously
believed in increasing risk for PTSD symptoms following military
duty in a combat theater. The reasons for this differential rela-
tionship remain unclear. It is possible that varying levels of training,expectations, or conﬁdence and efﬁcacy in combat situations may
be involved. However, the interaction between gender and
perceived preparedness prior to deployment did not reach signiﬁ-
cance, suggesting the association been preparedness and risk for
post-deployment PTSD is similar for women and men. Our results
do also suggest that gender has some differential effects within the
complex interplay of pre-deployment risk/protective factors that
contribute to the development of post-deployment PTSD
symptoms.
This study was limited to examining gender differences in the
association between several known risk/protective factors and
post-deployment PTSD symptoms, and is not a comprehensive
examination of all possible factors that may account for gender
differences in PTSD. For instance, the effects of endogenous risk
factors such as premorbid personality traits were not examined.
Given that the premorbid personality trait of Negative Emotionality
(or Neuroticism) has been shown to be a robust risk factor for PTSD
(Rubin et al., 2008) and gender differences in Neuroticism have
been well-documented (Chapman et al., 2007), future studies
should examine individual personality factors to determine if those
variables could account for the increased risk of PTSD in woman
given similar level of combat exposure. Gender differences in post-
deployment risk and protective factors previously linked to PTSD
were also not examined in the present study. Limited social support
following return from deployment has been shown to be an espe-
cially salient risk factor for PTSD among women (Vogt et al., 2011a),
and strong associations between PTSD and relationship disruptions
have been reported among military reservists (Harvey et al., 2012).
Thus, questions remain regarding how post-deployment factors
might impact these results.
The current study had several strengths, including use of pro-
spective, longitudinal data from US National Guard soldiers
deployed to Iraq and Afghanistan. Follow-up data was obtained
from 70% of the original sample, which is a high response rate given
the difﬁculties of tracking military personnel (Fear et al., 2010), and
our analyses of responders and non-responders showed few dif-
ferences in pre-deploymentmeasures of risk and protective factors.
Unlike other military studies that have relied on cross-sectional
designs to examine gender differences in PTSD and the impact of
combat on post-deployment PTSD (Street et al., 2013; Vogt et al.,
2011b; Woodhead et al., 2012), our analyses adjusted for baseline
symptoms in the prediction of post-deployment PTSD symptoms.
Additionally, participants’ exposure to traditional combat experi-
ences and deployment stressors that may be more salient to
women were comprehensively assessed using valid and reliable
measures. The current study also contributes to our understanding
of the experiences of female National Guard soldiers, who may
differ in important ways from their active duty counterparts.
In terms of limitations, the sample included a relatively small
subset of female mostly Caucasian National Guard soldiers. There-
fore, ﬁndings of this study, while provocative, are tentative and
need replication. Although the number of women included is
representative of the overall percentage of women deployed in
support of OEF/OIF, we did not have sufﬁcient power to examine
gender differences with regard to interactions between pre-
deployment risk/protective factors and combat experiences in
predicting PTSD (i.e., 3 way interactions). This is an important area
for future research that would likely require an oversampling of
female soldiers to ensure adequate power. The relatively small
sample of women may also limit power for the present results,
particularly with regard to models with multiple variables. Non-
signiﬁcant ﬁndings should be interpreted cautiously and future
replication among larger samples is recommended. The samplewas
representative in terms of gender, race/ethnicity and rank of the
population of service members who had deployed from the region;
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important differences exist between National Guard soldiers and
their active duty counterparts in terms of Soldier and family sup-
port, results of this study may not generalize to active duty military
personnel. Differences between women and men related to factors
such as stigma and report bias may confound these results such
that men may underreport PTSD symptoms in comparison to
women (Tolin and Foa, 2006). Because exposure to sexual stressors
carries greater stigma than other deployment stressors, it is also
possible that results may be confounded by under- or over-
reporting of traumatic events. Data were self-reported and relied
on a brief validated measure of PTSD symptoms that did not allow
for clinical judgments about diagnoses (Arbisi et al., 2012). Finally,
the present study does not address post-deployment gender dif-
ferences in mental health outcomes other than PTSD. Women and
men may differ in their expression of post-deployment mental
health problems, with women more likely to display internalizing
symptoms such as depression, and men more likely to display
externalizing symptoms such as alcohol misuse (Kramer et al.,
2008; Tolin and Foa, 2006).
Despite these limitations, this study represents an important
step in elucidating gender differences in post-deployment PTSD
symptoms. To our knowledge, this study is the ﬁrst to prospectively
examine the extent to which gender differences in PTSD among
OEF/OIF deployed soldiers might be explained by known risk/pro-
tective factors present prior to deployment. Current results suggest
that greater severity of PTSD symptoms among female service
members cannot be explained simply by gender differences in pre-
deployment or deployment-related risk factors, and that exposure
to combat and the aftermath of battle, prior interpersonal victim-
ization, lack of unit support; and pre-deployment concerns about
life/family disruptions are differentially associated with the devel-
opment of post-deployment PTSD symptoms for women and men.
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